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DETAILED ACTION 

Drawings 

1 . Figures 1 -3 should be designated by a legend such as -Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

5. Claims 1, 2, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takaharu (JP 2001-244488) in view of Sano et al (US 2001/0037824 
A1). 

Regarding claim 1 , Takaharu teaches a photovoltaic element comprising: 

• a substrate (Drawing 1/101-1 and 101-2), 

• a first transparent electrode layer formed on said substrate (Drawing 
1/101-3), 

• an electric power generating layer formed on said first transparent 
electrode layer, said electric power generating layer being constituted by a 
first conduction type semiconductor film (Drawing 2/102-1), an intrinsic 
semiconductor film (Drawing 2/102-2) and a second conduction type 
semiconductor film different in conduction type from said first conduction 
type semiconductor film (Drawing 2/102-3), 
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• an second transparent electrode layer formed on said electric power 
generating layer (Drawing 1/103). 

However, Takaharu does not teach the intermediate layer made of a given material 
except oxide between said first transparent electrode layer and said electric power 
generating layer. 

Sano et al discloses a photovoltaic element comprising: 

• a substrate, (Fig. 2/11) 

• a first transparent electrode layer formed on said substrate, (Fig. 2/12-1 ) 

• an electric power generating layer formed on said first transparent 
electrode layer, said electric power generating layer being constituted by a 
first conduction type semiconductor film (Fig. 2/13), an intrinsic 
semiconductor film (Fig. 2/14) and a second conduction type 
semiconductor film different in conduction type from said first conduction 
type semiconductor film (Fig. 2/15), 

• an intermediate layer made of a given material except oxide between said 
first transparent electrode layer and said electric power generating layer 
(Fig. 2/17). 

Sano et al also teaches that the object of the invention is to repress the degradation of 
the open circuit voltage in the photovoltaic element (paragraph [0012]). Sano et al also 
teaches that this repression of the degradation of the open circuit voltage is 
accomplished by inserting an intermediate layer between the transparent conductive 
film and the semiconductor layers (paragraph [0023]). 
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It would be obvious to one of ordinary skill in the pertinent art at the time of the 
invention to add the intermediate layer of Sano et al to the device disclosed in Takaru 
for the purpose of repressing the degradation of the open circuit voltage in the 
photovoltaic element. It is known in the art that the degradation of the open circuit 
voltage can reduce the power output of the device, thereby reducing its efficiency. 

Regarding claim 2, modified Takaharu discloses all of the claim limitations as set 
forth above. 

Sano et al also teaches a photovoltaic element, wherein a thickness of said 
intermediate layer is set within 0.5-20nm (paragraph [0042]). Sano et al also teaches 
that the intermediate layer should not be thinner than 0.5 nm because then the 
photovoltaic element may not repress the degradation of the open circuit voltage and 
the intermediate layer should not be thicker than 15 nm, because then the series 
resistance may be increased, resulting in the reduction of a current in the photovoltaic 
element (paragraph [0042]). 

Therefore, it would be obvious to one of ordinary skill in the pertinent art at the 
time of the invention to use a range for the thickness of the intermediate layer as set 
forth in Sano et al, within modified Takaharu for the purpose of achieving a repression 
of the degradation of the open circuit voltage while not increasing the series resistance 
of the device, resulting in the reduction of a current in the photovoltaic element. 

Regarding claim 10, modified Takaharu discloses all of the claim limitations as 
set forth above. Additionally, Takaharu discloses a photovoltaic element, wherein said 
first transparent electrode film is made of a ZnO film (paragraph [0034]). 
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Regarding claim 11, modified Takaharu discloses all of the claim limitations as 
set forth above. Additionally, Takaharu discloses a photovoltaic element, wherein said 
second transparent electrode film is made of an ITO film (paragraph [0061]). 

Regarding claim 12, modified Takaharu discloses all of the claim limitations as 
set forth above. Additionally, Takaharu discloses a photovoltaic element, wherein said 
electric power generating layer is formed by means of plasma CVD (paragraph [0055]). 

Regarding the recitation of a method of making said electric power generating 
layer, the examiner notes that the determination of patentability is determined by the 
recited structure of the apparatus and not by a method of making said structure. A 
claim containing a recitation with respect to the manner in which a claimed apparatus is 
made does not differentiate the claimed apparatus from a prior art apparatus if the prior 
art apparatus teaches all the structural limitations of the claim. 
6. Claims 3-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takaharu (JP 2001-244488) in view of Sano et al (US 2001/0037824 A1 ) as applied to 
claims 1 and 2 above, and further in view of Otake (JP 58092281 A). 

Regarding claim 3, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu discloses a back electrode layer on said second 
transparent layer (Drawing 1/104) and that the substrate is made of a transparent 
material (paragraph[0031]), but does not explicitly disclose composition of the 
intermediate layer. 

Otake teaches a photovoltaic element, comprising a back electrode layer (Fig. 
2/25), wherein a substrate is made of a given transparent material (abstract, Fig. 2/21) 
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and an intermediate layer is made of a metal composed of at least one selected from 
the group consisting of Fe, Ni, Cr, W, Ti, Ag, Ta and Mo or a silicide composed of at 
least one selected from the group consisting of Fe, V, Mn, Co, Zr, Nb, Pt, Ni, Cr, W, Ti, 
Ta and Mo (abstract, Fig. 2/23). Otake also teaches that both Mo or molybdenum 
silicide can be used as the intermediate layer between an amorphous silicon layer and a 
transparent conducting film (abstract). Otake also teaches that the reason for using Mo 
or molybdenum silicide is to prevent diffusion of the element constituting the transparent 
conducting film into the amorphous silicon (abstract). 

It would be obvious to one of ordinary skill in the pertinent art at the time of the 
invention to combine the use of Mo or molybdenum silicide as the intermediate layer in 
a photovoltaic device with the photovoltaic device disclosed in modified Takaharu for 
the purpose of preventing the diffusion of the element constituting the transparent 
conducting film into the amorphous silicon. Both modified Takaharu and Otake disclose 
photovoltaic devices with similar structure and composition, but modified Takaharu does 
not disclose the composition of the intermediate layer. The use of Mo or molybdenum 
silicide will increase yield rate and performance, therefore making it obvious to use. 

Regarding claim 4, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu teaches a photovoltaic element, wherein said 
substrate is made of an organic film (paragraph [0031]). Takaharu teaches that the 
base (substrate) can be made of polyimide, which is known to be an organic polymer 
(paragraph[0031]). 
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Regarding claim 5, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu discloses the substrate can be made of a metallic 
material (paragraph [0031]) and Takaharu teaches that the base (substrate) can be 
made of stainless steel, which is a metallic material (paragraph [0031]), but does not 
explicitly disclose composition of the intermediate layer. 

Otake teaches a photovoltaic element, wherein an intermediate layer is made of 
a metal composed of at least one selected from the group consisting of Fe, Mn, Co, Zr, 
Nb, Pt, Ni, Cr, W, Ti, Ta and Mo or a silicide composed of at least one selected from the 
group consisting of Fe, V, Mn, Co, Zr, Nb, Pt, Ni, Cr, W, Ti, Ta and Mo (abstract, Fig. 
2/23). Otake also teaches that both Mo or molybdenum silicide can be used as the 
intermediate layer between an amorphous silicon layer and a transparent conducting 
film (abstract). Otake also teaches that the reason for using Mo or molybdenum silicide 
is to prevent diffusion of the element constituting the transparent conducting film into the 
amorphous silicon (abstract). 

It would be obvious to one of ordinary skill in the pertinent art at the time of the 
invention to combine the use of Mo or molybdenum silicide as the intermediate layer in 
a photovoltaic device with the photovoltaic device disclosed in modified Takaharu for 
the purpose of preventing the diffusion of the element constituting the transparent 
conducting film into the amorphous silicon. Both modified Takaharu and Otake disclose 
photovoltaic devices with similar structure and composition, but modified Takaharu does 
not disclose the composition of the intermediate layer. The use of Mo or molybdenum 
silicide will increase yield rate and performance, therefore making it obvious to use. 
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Regarding claim 6, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu discloses a photovoltaic element, wherein said 
substrate is made of a stainless foil (paragraph [0031]). Takaharu teaches that the 
base (substrate) can be made of stainless steel, which is a stainless foil (paragraph 
[0031]). 

Regarding claim 7, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu discloses the substrate is composed of a first 
substrate made of a given transparent material and a second substrate made of a given 
metallic material (paragraphs [0031-0032], Drawing 1/101-1 and 101-2), but does not 
explicitly disclose composition of the intermediate layer. 

Otake teaches a photovoltaic element, wherein a substrate is composed of a 
given transparent material (abstract, Fig 2/21), and an intermediate layer is made of a 
metal composed of at least one selected from the group consisting of Fe, V, Mn, Co, Zr, 
Nb, Pt, Ni, Cr, W, Ti, Ta and Mo or a silicide composed of at least one selected from the 
group consisting of Fe, V, Mn, Co, Zr, Nb, Pt, Ni, Cr, W, Ti, Ta and Mo (abstract, Fig. 
2/23). Otake also teaches that both Mo or molybdenum silicide can be used as the 
intermediate layer between an amorphous silicon layer and a transparent conducting 
film (abstract). Otake also teaches that the reason for using Mo or molybdenum silicide 
is to prevent diffusion of the element constituting the transparent conducting film into the 
amorphous silicon (abstract). 

It would be obvious to one of ordinary skill in the pertinent art at the time of the 
invention to combine the use of Mo or molybdenum silicide as the intermediate layer in 
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a photovoltaic device with the photovoltaic device disclosed in modified Takaharu for 
the purpose of preventing the diffusion of the element constituting the transparent 
conducting film into the amorphous silicon. Both modified Takaharu and Otake disclose 
photovoltaic devices with similar structure and composition, but modified Takaharu does 
not disclose the composition of the intermediate layer. The use of Mo or molybdenum 
silicide will increase yield rate and performance, therefore making it obvious to use. 

Regarding claim 8, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu teaches a photovoltaic element, wherein said first 
substrate is made of an organic film (paragraph [0031]). Takaharu teaches that the 
base (first substrate) can be made of polyimide, which is known to be an organic 
polymer (paragraph[0031]). 

Regarding claim 9, modified Takaharu discloses all of the claim limitations as set 
forth above. Additionally, Takaharu teaches a photovoltaic element, wherein said 
second substrate is made of a stainless foil (paragraph [0032]). Takaharu teaches that 
the metal layer (second substrate) can be made of aluminum, Cu, Ag, Au, CuMg, AISi, 
or other metallic layer (paragraph [0032]) and it is known in the art that aluminum is 
resistant to corrosion (stainless). 

7. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takaharu (JP 2001-244488) in view of Sano et al (US 2001/0037824 A1 ) as applied to 
claims 1, 2, and 10-12 above, and further in view of Kuwano et al (US 4281208). 
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Regarding claim 13, modified Takaharu discloses all of the claim limitations as 
set forth above, but does not explicitly disclose the material from which the power 
generating layer is made. 

Kuwano et al teaches a photovoltaic element, wherein said electric power 
generating layer is made of amorphous silicon (abstract). Kuwano et al also teaches 
that the device has a light transmissive insulating substrate, on which a plurality of 
isolated transparent electrodes are formed (abstract). An amorphous silicon layer of a 
PIN structure (power generating layer) is formed on the substrate continuously and in 
common to the respective transparent electrodes (abstract). It is also well known in the 
art that amorphous silicon is widely used in photovoltaic elements because of its 
capability of being deposited in very thin layers, allowing them to be processed with 
ease. 

It would be obvious to one of ordinary skill in the pertinent art at the time of the 
invention to combine the amorphous silicon PIN structure of Kuwano et al with the 
device disclosed in modified Takaharu for the purpose of processing the photovoltaic 
device in an easier fashion. Kuwano et al discloses a device similar in structure to 
modified Takaharu and also discloses that the PIN layer (power generating layer) is to 
be made of amorphous silicon. Since it is well known in the art that amorphous silicon 
is easily processed, it would be obvious to one of ordinary skill in the pertinent art to 
apply it to modified Takaharu. 
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Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER S. TUMMINELLI whose telephone 
number is (571)270-3878. The examiner can normally be reached on Monday- 
Thursday, 7:30am-5pm EST, Alt. Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on (571)272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AST 

/Basia Ridley/ 

Supervisory Patent Examiner, Art Unit 4145 



